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COMPLETE SPEGLFICATTOIT 

Improvements in or relating to the Refining of Hydrocarbon 

Distillates 



We, PBrnups PfemouBtTi CoMPAirr, a 
Corporation organiaed under the la^rs of 
the State of DdaTmre, TTnited States of 
Amerioa, of Bartleaville, State of 
5 Oklahoma, United States of America, do 
hereby declare .tiie nature of this inven- 
tion and in what manner the same is to 
be performed, to be particularly described 
and ascertained in and by the following 

10 statement: — 

This invention relates to a process of 
treakaent of hydrocarbon distillates to 
prepare blending stocks suitable for avia- 
tion fuel purpose's. More specifically, it 

15 is concerned with a treating process lead- 
ing to tbie concomitant reduction of the 
sulphur and unsaturated hydrocarbon con- 
tent of gasoline range hydrocarbon 
Ui^^tiilates. 

20 In the manufacture of high quality 
aviation fuels, factors of primarv import- 
ance include :. 1-^ octane rating TLS. 
Army-Waw Aeronautical Speoificajkion 
(AIT— TV— P— 746), rich.mixture 

25 rating XF.S. Army-Navy Aeronautical 
Specification (AJT— T7— E,— 748a) and 
storage stability. In otder to^ realize 
large volume production of aviation fuel 
of requisite I — C and S-^ ratings it has 

80 been necessary to r^ort to the use of 
catalytically and thermally cracked dis- 
tillates because of iheir relatively high 
initial octane ratings. Certain types of 
■ cotalytically produced gasolines are of 

35 escepjiorial value because of their con- 
tent of aromatic hydrocarbons and their 
attendant beneficial effect on the 3 — 0 
rich-mixture rating. Cracked distillates, 
in general, and the highly desirable aro- 

40 miatics-containing catalytically cracked 
distillates, in particular, axe^ known to 
contain substantial quantities of un- 
saturated hydrocarbons. It is common 
practice to increase the octane number of 

45 a gasoline bv adding to ii small amounts 
of tetraethyl lead. The amount of in- 
crease in the octane number of a gasoline 
v^hich is obtained upon the addition of 
any specific amount of tetraethyl lead is 
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70 



dependent upon the type of hydrocarbons 50 
in the gasoline. Thus, if one o.c. of 
tetraethyl lead fluid is added to a gasoline 
consisting of paraffinic hydroccurbons, the 
resulting octsmie number bf the leaded 
gasoline will b^ much higher than will 
me octane number of an olefinic gasoline 
.to which the same quantity of tetraethyl 
lead has been added and which, prtor to 
addition of tetraethyl lead, had the same 
octane number as the paraffinio gasoline. 
Such an increase in octane number is 
commonly referred to as " tetraethyl 
lead response and in the foregoing 
illustrations, the paraffinic gasoline nas a 
greater tetraethyl lead r^sponse^ and the 65 
olefinic gasoline has a lesser lead re- 
sponse. Because of the adverse lead 
response of unsaturated distillates, their 
inclusion in aviation fuels is ordinarily 
not practiced. Eurthermore any appreci- 
able amount of unsaturation may often 
lead to storage difficulties. Another 
important factor in meeting qudity 
specifications is the sulphur content of ' 
the gasoline, since it is also well known 76 
that the presence of sulphur interferes 
with lead response. 

The removal of deleterious unsaturated 
hydrocarbons end sulphur compounds 
from cracked gasoline distillates is of 
recognized value in the preparation of 
aviation gasoline. Conventional clay 
treatment is useful in removing dioleflnic 
hydrocarbons; however, the sulphur and 
olefin content of tBe distillate is not 85 
appreciably affected. Sulphuric acid treat- 
ment, if STjfficieutly severe, will substan- 
tially reduce both sulphur and olefin con- 
tent of hydrocarbons, but has the dis- 
advantages inherent in any acid treatinir 
process, combined with the additional 
undesirable lo<»8 of valuable nromatJo con- 
stituents. Hydrogenation is an obvious 
expedient for the reduction of both 
.unsaturation and sulbhur: h wever, the 
net effect of such treatment is a decrease 
in octane rating due to the formation of 
low-quality paraffinic hydrocarbons. 
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JTurfterls^vei'e oracldiig 'ikas been rj-boia-:- 
moiided in some instances lor - the reduc- ' 

' - tioa of -onsaturai^ioik, but at best tlua tj]^^ 
of treatment necess£iTi].y results in a was te 

. 5 of fead stoblc tbrougt tto formaticn of 
fsed gasta and of ten faik to reduco tli - 
' xmsatttration to au ace^^piably loxr level> 
Yarioua processes employing adsorbent 
catalyst have been proposed for the Tedu<i- 

10 tion in olefin content of hydrocarbon dis- 
: tillates ; however, in general, conditions ' 
ffuitnble for polymerization of olefins do 
noi; ordinarily have much effect on ^he 

• sulphur content and in many instancea 

15 may function to concentrate anlphnr in: 
tiiie finished product, , , 

^''eliave found that it is possible simul- 
taneously to reduce both olefin and 
^ sulphur ^eoatent of gasoline ransre hydro- 

*^0^ carbon distillates by subjecfiug distillates 
to treatment over a silica-alumina catal> st 
under relatively mild reaction conditiciLi, 
and partioiilarlv over a t-ataly'st of this 
type prepared in a . ;pfvrticuiar ^a^-and 

'25 having a specific compc>i?jition:^^ We have 
further found that a \side vatioty of dia^ 
•iidllates -are- TC^ Jo ' treatment ovdr 

&o jyvesent catalyst xrith a i eduction of 
ulisaiuration and sulphur content to 

80 values substantially less than SO per cent, 
of the values in the untreated distillate 
^th no production of light )j:&scs or other 

' deleterious dianges in Uie composition tsl 
the feed:- In most ini^tances the olenii 

35 i'eduction effected by the present proc-est; 
is substantiaUy complete and ua -laiiy 
exceeds 9U per -cent * Opcintion of for., 
process Trith clay-ti-eated feed stoclii: ms 
been found particularly advantageous m 

40 that longer conversion poriods bet^eii 
catalyst regenerations are piisaible "ih:.:.i 

^ is the case when processing^^ - non-clay 
treated distillates.^ The benefldal results 
of our ph>cess are^.i^ ^ni greatly 

45 increased octane * ratings • of treated ^dis- , 
tiUate as measured by; the 1 — C and 3~C 
methods in tlie; presence of added tetra- 

ethvl lead; ^ ' ' ;* ^ 

Among the obnect? 6i the;present luven- 

60 tion are io process cracked: gasoline dis- 
tiJlates of vai^jdng dej^CH t^^s^*^^- 
ti6n to produce aviation f»a^^^^^ blend- 
ing stocks of at least 50?^ decreased 
r- T»n3ai:aration : ^ imultaneo^3ly, to remove 

55 unsaturated bydrocarbons'^nd s^ilp"^ 
as to increase* the lead response of the 
treated distillates and /to pass cracked 
gasoline distillates oveir » silica-alumina 
catalyst in order to preTsnre hiffh quality 

60 aviation gasoline blending stocks. 

In nccorfance vrith the present inven- 
tion fh process for tie, improvement of 
cracked gasoline distillates to effect o 
reduction in olefin and sulphur eV>ritent 

05 thereof comprises contacting said dis- 



tillates with a L^ynthetia silica-alumina 
catal^st coniimsiug' 0.1 ^o 10 percent, by 
weight; of Jiydrous aUmiinum oxide .sup- 

■ ported on siUea gd ^^ader yclymerizing 
condiuions of V to/ iperatme and pressure 70 
t*ucb that olefin/: hydrocarbons and 

ysulpbur-containing ' compoiimds are con- 

■ ve; ;;ed to coiiipGundri boiling -above the 
ga.solinij ^ b:-ilmg range and frac- 
tioiiating tL^ ; eflluint . from the 75 
catalyst aone- to eliminate sub- 
stantial quantities of the' original un- 
saturated hydl•o^^arbon^^ nnd sulphur com- 
pounds in the form of hiji'h-boiling con- 
version products. Tlie/distilla tion charac- &0 
teristic-i:; of; the final prod\ici are substan- 
tially the same OS those of the original 
feed stock, 

> The catalyst utilized in a-ecordance \vith 
this invention is a silioa- altimina com- 8& 
position and is further charactemed, in 
its preferred form, by the procedure 
emiiloycd in i.ts manufacti-re,: A hydrous 
silica gel is prepared from - an alkali 
silicate and an nc-idJ Tlie freshly prepared 90 
gel, cither in a wet or partially dr>- condi- 
tion, is Jreatt-d Trith tm Jiluminuni salt 
sohition such as the chloride ov sulphate. 
Th& treated gel U thfin was^hed free of 
Trater-soluble eompouiids ami dried. The 95 
alumina, presumably in the form of a 
hydrous oxide, is selectively adsorbed by 
the hydrous silicii' and is not removed by 
subsefjuent washing opera! lonsi .Thj?* 
minor nroportioi.. oi alumina is from 0.1 100 
to 10 per cent, bv weight, and -is prefer- 
ablv from 0.1 to 3.0 per centM^y weight. 
bilicH-aluirilna eatolvsts prenared bv the 
above pi'Oi*edure possess u rat iu e^ proper- 
ties parficiilarlv \suit£*d tu the objects of 106 
flie pi'esent inventior-, Other^isynthetic 
silica-alumina catalysts containing from 
O.i to 10 p r sent; by weicfht of alumina 
UTid particularly .those containing tlie pre- 
ferred ssllica-alumina. proporfions may be IIC 
used treat the materinls described 
under vhe operatinir condition*^ disclosed 
herein with desirable but less striking 
rejmits, 

, TempeKtture conditions for the treat- 115 
inur pnertition are sele^-ted in accordance 
with the state of activity' of the catalyst. 
Oj^iriarily the brtiinlne number of the 
effluent product is employed as an index 
of required temperature coTiditions. With 120 
fresh catalyst, product havinrr broTnine 
numbers between 0 and 3 inayj^e derived 
from olefin-cnnthininor stock at tempera- 
tures nf about 2n0—::i^00" P. In order t 
produce a uniform, low bromine-number 126 
product, the catalyst temperature is in- 
creased incrementally a*? the catalvst 
ages. The temperatuiv increase and the 
point of time at which it is to be made, 
may be determined experimentally by 130 
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determining * bromine nnmbers of "snap feimng" alefimc~'and siJphtir-cbntaiiiing 55 
'• samples-^ -takea as .the run . ^progresses, components and deriyed fipm; thermal 
T^eh fhie' nxim exceeds a predeter- catalytic proce%ses.. 3Viti prodno- 
' mmed^masimTim,- the temperature may l)e ' tion of -suitable aviation gasoline in^e- 
: 5 raised sli^tly^ say 25 degrees. lie- ipper dieittii , as ; ' the eriterion ' of, pennissible 
: temperatiire, [Isnoit ' -is. nsnally fixed at -altiniate ffulphiir and unsaturated hydro- 60 
about 600* F.x'^Between .these upper aud- carbon <^ntent of ti^eated stocks, the pre- 
lower teniireratiire limits as mnch as iOOO sent process may be-: applied Jo* distillates 
':yol^Tme8: of j r-nnsfffeurated I distillate ^ per with bromine numbers as^higli ^ 40 to 80 
10.?Toiume>. of cataijrart! have: been, satisfaor. and with sulphur .-^contents up. to about 
utoiily tiu'eiited without the nee* of -' 1.0 per cent, by r^^^ight. , Jn/i^^ to 6& 
^regienerative procedures. .- Satisfactory r realize >the mamnum- poiepi^ 
r r reduction? of ^tiie^; sulphur* conteni^ alBOe= process, weprrfer to^toat ilsti^^ con.- 
% . occuiTs-'^Tmder aboye'rtfemi>erature con-: * .ditioned by prior cqnyentionaj cla3r treat- 
lotions,' and im generalt substantial reduc- .j meni. .rSuch* clby^. treatment fis usually 
tion in sMphnr and olefin content may . bef ^came^^^ lie gasoline 70 

<^btai^ed'': : al 'v temperatures between distillates \bemg\ , teeate^ ..Tia^ solid 
2S0— 600**;/F.; in accordan-ce JwijBi the -pre- cMsf>?hent material such as fuller's earth 
sent invention. ?: j i . /i .;iiLinder sucjh condfitioM 

20 , B*or/ nao3dmum tr^ting^efficiency* , and P?!essurfe\^^at --tiie <^pl£ed gasoline being 
long catalyst life, : reaction pressures ;are> *itreated^ in Sie, vapour 75 

employed which prevent ; : complete . .-ph.as.e>^.\Oftius it is not ihtendeid tiiat the 
i.. ' ,TapcTOrization of tie^ hydrocarbon feed^at,/ presefnt lier considered 

.7 requiaitej* treating . temperatures. : Asrft.OTbstitute for play treatment inas- 

26 have found:vthat mixed phase and -liquid ir w^i^yv^.pip functions- pf iie Wo pro- 
phase treating^ are -iequaliy efficadtQlis .f ces^es^flye^distinctlyrdifEereht a^d (Jomple- go 
with the former having the advantage of j^ei^tary.- ^ . . .. ^ 

being readily* operated in conventianal. arrr-In-t further iUustration^ofi;iftLe specific 
' refijierv equipment by?:virtue of jthie rda^ • .r't^^s .aaid:advantages o% the present inven- 
80 ti?^©ly/low pressure reqxar«ments."I)epend- ij i^^^ C3:ampjea^i^^ ojEered. 

^ ing. on ;thB distTUation\<?hara<itcristips?^^^o^^ 02. v : - ExAMi^/ir^^^^^ 85 

theiifeed stdclc-tpressures of from 200 ^tQ :/' I'4/:';clay-treated .ca^yticcJly cracked 
• 1000 "psig may be toi^oved.- :.^;In miyedn ^gasaline iayingti^.boilingfira^ of 200' 
iriias?. operation we. prefer .pressuries beh<^^c%^^P*^^F^^ TOlSjectSltq^.ipreatment 
35 ;tTjreen about ,300 and 600; psig while Ifqmd.^ J as 
. ' phase, roperatienris conveniently ceorried vfli^eribed above tond, contaimng about 90 
. . out at. nabdut 860 to' lOOOipsiaf . SubsrtraoEtrG 1^5:% '^f alumiim :t6^/e4ect;ireducti6n in 
tially higher pressures may be xised; ho^- AvOle&i- and sulphur.^ cbntent.jo The treajfc- 
r-f ever, no obvious benefits reaxQtfherefr()m;D.: *^^^ cairi^ion^jTOder av^^^ of 

,40 Inlany event, it isidesirable'to maintainr-nf lOOOi psig.. at^ ofj, 3 liquid 

V 'a stibstari^al ipjpoportion of .the hyto^c .T^tiines pet.vpjume ofVcatal^t per. hour 95 

carbon undergoing- treatment in 4iq3iid.o.*^^l?^eig^dua^ the tempera- 

. - phase. ...M'.}-L ^ki^^^ The run. was 

: i Under the preceding Conditions of . tern- : /. d^jcontinued after • treatment of approxi- 
45':perature and pressure, when.>13ie profluc-.; .niui^tely 500 volumes of feed,per volume of 
' tionft>f a proj^uct oi/inii^jmnm bromine V;^ .TheimprovemWtjejalized 
*. ^ nufaiTber.aiid imlphur * coiitehtc^iB de8ired>;> ,&e-catalytic ■ refereatm^nt is ^reflected in 
t treatinfif flow. rntes may -vary beWeenr rtke s^bjoined-table wJiei^ stock 
i about- 0.5 to 6.0 liquid' volumes of feed and feed stoofe fractionated so ns to give 
50 per volume of catalyst per hour with^prtf- - a -product 'having -tihe . same boiling 
ferred^rates in :jn0Kt casesi'being between ...^^rangp^^ treated and 105 

' ' about l^to 3 volumes per^hour: -^7* ^fj^c^onaj^ product are compared as to 
The present treating ^prpcess^is applic- ^ qilality^r^nd;physical dharacteriatics mth 
able to craclced gasoliiie distillates conr v the finished: product, -r^ " 

, \:X ' t'eeJl . ...Frai^oiiated 

110' . . : , ' Stock.' -^''Feea^'Stdck^ ^ Fraotioiia-ted'Prdducts 

Yield (based. 6n feed); vbl, % ;-r. ^- . a . gg. ' • 

' • APIj^ravitv, J60':f:V*" :; 39:3 - ^^7:? 39.0 * ^ :r V -38:5* 

\ Totar ■stili)hur;Vwi;.' %' *\ / - 0.180 ^^y- - 0:160 ^ - -■ '■-j):074 
. ' Sxaptxur re.duction,..wt'; ' , ^mt: ■ • S9^^ 

115 BrimineVimmber ; ' ; ,.9 , • -vcie v-k? m , r . '-}^4-. • . 

; V 3^0 Bl^TuUng^vaBe ' '^^^^^4 [^i^^-:- ^ .... .. ; ■ • . 

: . TMER .J: : H * ^ 19l:^;-^":^^l95;4 < r v 231:9 - 

S+nttTEL "f^ ... . ■ ^^.^^J^Ot^ . - '--'^^ ' • '**'3;TS 
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ASTM Distillation, "F. 

■. ■5% 

10% . 

50% „::; 
90% 
.. 95% 



■ Stock^ 
303 

•• ■ '■■ 316 

A: similar rim carried out on a no^- 
10 day-treated feed stock slioTred favonnible 
■ rednctiod in sulfur and bromine jramber 
" durinff the adtive life of the catalyst; 
however, the indicated catalyst life was 
less than one-half of tfhat found when 
15 charging clay-treated stock,^^ 

ExascpubII.- ^■c 
The clay-treated feed stack of Esamplo 
I was ti=^ated over the sUica-alumina 
. - csitalyst ai: a flow rate • of toe; hqmd 
20 volume of feed ,per volume or cataiyst p^r, 



Fractionated 
•Feied, ;£fodk ■ 

21S 

252 , 

301 

314 



Catalyticaliy Treated and 
■ Fiactianatad Prbducts 

Js.-;''-;<218 ■ 
•::224 
-.- 254 
302 W 
313 

hour. The new cataly^. Vas . prepared , 
in the same manner as that of Example 
I but was pretreated with dry nitrogen 
gas at about 300° F. while the catalyst , 
Mse temperatare dtirinsf the hydrocarbon ^ 
treatment was gmaually increased 4rom 
an initial of 225- F. to about .500' F. at 
: the conclusion of the.run.:^ As in Example 
I. the pressure was held at 1000 psig. 
The Iwneficial effect of the longer con- 
tact time on the quali^'^ of the prodiict 
and the efficiency of treatment is shown 
in the following tabulation: — 



30 



35 



■ Tield (based on feed); vol.' % 
Total-sulphnr, wt. % 
Sulphur 'reduction, wt. % 

Bromine number 
■AO i-irG Bl^ndinj? octane number 

.: , , ;> 3.J_{1.Bich blending vnluo : 
, ~ y IMEP 

- . 'S+mlTETj - 

At the conclusion of this -operation 
catalyst Vas still actave atter treating 
^proximately 500 volumes of feed per 
' Tolume of catalyst. 

ExAMPi^ ni., 

The conversion of a thermally cracked 
■50 gasoUce iato a suitable aTi^tf » 
■ blendiig' stock by means of treatment - 
over sifica-alumiia catalyst prepared as 
dls^bed above is illustrated n the ope^- 
tion of this example. The charge to the 
K.^ sUiea-aWna treatment, was a clay- 

''.^ S^d gasoline pr^P»?^^;'.?°°^??±* 
; .r- .run naphtha under severe: Aennal (non- 



* Feed Stock' 

; o.iao 

9 

83.0 



Catalyticaliy Treated and 
Fi-actionated; Products 
87 
. 0.05&. 

2... 
88.4 

250.6 

• 4.83 



191.9 

»-65- ,- . 
catalyidc) cracking conditions. The 
treatment of this stock waa.carned out 
under liquid phase eouiUtJons at tempera- 60 
thires between 225 and 530* F. and. at a 
pressure of lOOO poimds per scfuare inch. 
The treatment -was started at 2lo I". ■ 
ai'd the reaction, liemrfi^.tiire was in- 
: creased in 25" F. increments in order to bo 
maintain the desi-ed degwe of poly- 
merization. The total: treateil effluent 
was fractionated Jo z.v. end-pomt of about 
350* F. to prepan;. a finished gasoline 
base stock. The ioUowing data are <U 
indicative of the value of the treatment. 



Total sulphur, wt. 
75 " Bromine nu&ber 

API Mwdty, 60" J?; 
-3— C Blending value 
IMEP 

- • • s+mVTEi?:^;:^^.. 

80- ■ % Sin.Ml-^l? 

' ASTH • Distillation,; ;;t. 

. 60% 



Feed Stock 
0.039. 
26 
: 42.5 

. 1*8.0 , 



Catalyticaliy Treated and 
Fractionated Products 
0.C22 



180.4 
0.29 



r r 



95.8 

1915 
224 
.266 
.340 
391 



194 
224 
260 
30$ 
348 



614,636 



significant indicating that higily tin- was subjected to fnrflier treatment over 
^^op^ «an be conTBrted iinto the silica-alnmina catalyst prepared as 
sTutaHe ayiatwn .gasoline stock. The- described above tinder the following. con- 



15 



„ improvement;, ill rxck rating. ..from "flie - ditions 
-P equivalmt^ofv.95.8 per ceit -S-refereiice 

fuel in. M refereiice fuel' to a rating ■ of 

0.29^lnl TEL in S xepresents the conver- 

sioh-of motor fiiel gasoline into an' 

esceflent aviation gasoline blending 

10 stock r.;; 

' : Example IY. 

-u\^j^^^^^^^^ 0* ^*y- «""voi»«u inTO a satasiactory CO 

. / /treated^ ^^ catel^caUy cracked gaaoUne of high-octane^ aviation gasofine. 

^^'-^^ '^^'-^ ' '''batalyfical^;a^ 



temperature range, ^§00 — 
400' F. ; preasuxe, 1000 psig; flow-rate, 2 
liquid volumes per volume of catalyst per 
horur. The treated effluent was frac- 20 
tionated to give a stock having approxi- 
mately the same boiling range as the 
feed. The subjoined -data show ihat a 
marginal aviation gasoline stock has been 
converted into a satisfactoiy component 25 



- . \- Total, su^hnr wt, % . . . 
^ Bromine niddahej.-pv r^-^ T 
' I API: gravity, 60"^^?; , : V l 

1 — C Octane number : (^4;4.6. inl TEL) 

3-tC Blinding yduec^ : - . t . 

cr\ IMEP - : r " 

35 ' S+mlTBaL,/ : ; 



PeedStock'^* 
V;/, 0.037 ? 
"21 ^ ■ 
28.9;^?' 

; 205.5 ^- 



"'J?factio£atea.Pft>ductB 
-48.4- 



An olefin-rich ' fraction -of ''jgasolin^ 
-/ 'having a ^true ' boiling range of 115 — 
-00* F. was prepared from dayrjreated 
10 full range catalytically cracked gaso-v<, 
Hue. The efficiency of tiie silica-alumina' ' 
catalyst prepared as described above in 
reducing xmsajturation and sulphur con- 



91.5^^^ 

217.3. 
. 2.09. 



teait was tested at widely different treat- 
:in5g p,resaure levels, ^with vother conditions 45 
remaining substantially the same in both • * 
operations. The essential data from these 
operations are presented in tabular form 
along 5nth pei-tineht information on ^e 
olay-treatfed f eed^ stdok.'^^' 



50 



, Operating pressure, psig 
Temperature, "P. 
55 Feeld'rate, liq, vol. /vol. catalyst /hr,: 

• Yield, v6lo% <jf.l^d 
= - API gravity at i69-:F./ 

.Total =^lphuf;:iwi^. %-;' 
' / .' ' SulphtLfwi^duietibn,' % : ~ 
($Q 'Brdmin^ef numW" ^ ; , e;, 
' Bfoittilie number/ reduction, 1%-, . 
^ V 1-^C Octane' nxunber ( +4.6, ml TEL) .^ 
. 3-i€ Blendittg^yahies , : 
^ • IMES * . • . - 

65 r . S-fml TEL • , . - ;^ 

ASTM Distillation, ' x^r^ • = ^. 

— ^ ■ 10% . '--ir- . ^;; 

50%. : 
70 90% 

:95% • ' ' \ 

The excellent resxilibs obtained at the 
above pressures indicate that equally 
good results may be obtained under sut 

75 staiatiaUy Uquid phase treating as at 
! 000 psig 'or mixed phase conditions as 
prevailing at 400 psig. As shown! by the 
1 — C octane m mbers and 3 — C rich'mix- 
ture rating, a marginal blending' stock 

80 has been converted into a premier *grad 
aviation fuel component which may in 
turn be blended with marginal stocks to 



Feed: Stock 



.54.4 
0:029 



Cataiyucally Treated- and 
j?ractio-uated Producte 



1- 



17 .; 

88.4 



198.2i'' 
,0.p6 

, "157. ;';' 
-"r^58 

162'' 

170 

173 



, 1000 
P. 300-^0 
2 

89.4- '• 
:64.4" 

:o:oi3- 

56.4 

' • '94.0 ' 
, 90.6 " 

■'206;4 
■ 1.42- 

160 

m 

M64' 
172 
178 



400 
375—450 

2 

90.0 
^-54:4 

0.010 
'65.5 
1 

94.0 
90.6 

206.5 
1.43 

1SS> 
169 
163 
170 
176 



resiiilf 'in .wqi'jncreaaed ^.volume of.. high- 
grad? ayiation gasoline. 

■ r^'EiUMPUB'TI. 

Fr^^Jttqns* of catabrtically crooked 

f asoline.' eoveriagr the boiling ranges of 
50-160'. f:,. ;i6o--i80' f: aiid 200- 

o50 -F. wereVsubjeoted to treatment over 
the sQica-alninina catalyst prepared aa 
described al^ye /(vithout prior condition- 
ing treatment, /.other than fractional dis- 
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614,636 



15 



20 



tiUation. -All test nms were earned out 
at a pressuxe of 1000 psig over a tempera^ 
ture rang of 350— 450'' F. and at a floAsr- 
rate of 2 lititiid Toltunes per volume Oi 
catalyst per hour. The effluent from eaoli 

Gasoline Boiling Range 130°—150° F 

Peed Product 

Yield, vol. % of feed 
API gravitj-, 60* F. 
Total sulphur, wt. 
Stilpllur reduction, \rt 
Bromine number 

Bromine number reduc- 
tion, % , — 
3 — c Blending value 
TunRP 135, 
S+ml TEL — 
ASTil Distillation, 



operation was redistilled to eliminate 
liin-li-boiling, sulpliur-contaimag poly- 
mers and to furnish the finished blending 
stock. Pertinent data are presented xn the 
following tabulation; 



10 



160—180* F. 



61.6 
0.059 

.% — 
47 



83 
C3.4 
0.001 
98.5 
17 

64 

151.7 



153 
153 
155 
158 
160 



5% 1-^ 
25 10% 1-53 

•50% 155 
90% 1^8 
95% 160 
The above data clearly indicate that 
30 excellent quaUty improvement can be 
^ Sected % tliis treatment on raw 
effluent from cracking operations. Ih- 
1^ quaUty 150-160° F. fraction is in- 
cluded because of the great improvement 
85 realized with respect to bromine a^»f^ 
and sulphur content, thereby pemittmg 
its Refusion in aviation gasohne as 
rarg^ammding stock, More frequent 
regeneration of citalyst is «qu^a yhen 
40 derating with non^lay Wed fractions; 
however, treating costs are stiU not 

"""S^lg now particularly described and 
ascertained the nature of our s^id 
45 tiou and in what manner the 

be performed, we declare that what we 

• '"^T^A TOOcess for the improvenaent oi 
cracked ^soline tlistillates to effect a 
50 reduction in olefin and sulphur, content 
thereof ^hieh comprises contacting .aid 
distillates with a synthetic whca^lamina 
citalyst comprising 0.1 to 10 per cent by 
wei<'ht of hydrous aluminum oxide .sup- 
So on siLa gel under po ymer^g 
conditions of temperature and pressura 
such that olefin hydrocarbons and. 
sulphur-containing compoiiads are con- 
^Srted to compounds ^iJ^^^^^^Jjj 
60 gasoline boiling range and l™«tionating 
the effluent from the ^^talyst zone to 
el4inate substantial quantities of the 
orSaal unsaturated by^roearbons^d 
s^hur compounds in the form of high- 
65 boiling conversion products. 
. 2. A process according to claim 1, 





84 




41.2 


41.0 


37.1 


0.229 


0.127 


0.279 




44.5 




29"" 


13 


10 




55 




205.0 


251.0 


175.9 


1.34 


4.89 


0.17 


166 


167 


233 


167 


168 


237 


169 


170 


256 


172 


172 


29') 
306 


174 


174 



200—350' r. 

Teed Product 
97 
36.9 
0.148 
47.0 
4 

_ 60 

229.S 
2.98 

238 
940 

259 
295 
306 

Tvliorein tlie contact temperature range is 
from 250* to 600' F. and the pressure 
is suck jiliat at least a portion of said dis- 
tillates are maintained in liquid phase. 70 

3. A process according to claim 
Trhereiu the pressure rauge is from 200 to 
1000 pounds per square inch gauge 

4. A process according to any of the 
precediug claims, wherein the flow- rate 
of the distiUates is from 0.5 to 5 Uquid 
volumes per volume of catalyst per hour. 

5. A process according to any one ot 
the preceding claims vrherein the frac- 
tionation eliminates substantially aU ot 
Ifhe unsaturation and at least a half of tJie 
sulphur as high-boiling conversion 
products. , - 

6. A process according to any one 01 
the preceding claims, \Yherein the cracked 
gasoline distillates are first clay-treatM 
prior to contacting with the synthetic 
silica-alumina catalyst. ^ 

7. The processes of treating craeJied 
gasoline distillates substantially as set 
forth in Examples I— YI. 

8. Cracked gasoline distillates wlien- 
erer treated by a process according to 
any one of the preceding claims. 

Dated the 23rd day of iJs ovember, 1945. 
For PHILLIPS PETROLETDI 
COMPANY: 
Stevens, Langner, Parry & RoUinson, 

Chartered Patent Agents, 
.5—9, Quality Court, Chancery Lane, 

London, W.0.2, and at 
120, East 41st Street, Xew York, 17, 
N.Y., Tnited States of America. 
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